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3fc®B£ffi&-r <& i t * a wtf * . 

*^BJ!«*«[e 1011 L i A 1 o 
j (LAO) *»&sSr*»Kl lfc. fflKl l±fcJKSS 
a. £K 1 1 £*llWc«tI^£»&«tl/I 125:. ffiK 

$-WSt£JI 1 3 b SKfi&M 1 2&t^vSttJl 

1 3 # A 1 N , G a NSW' I n N «£ 0 SrSffifcfr'&Mfcffl. 
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GaN . 


TnN | 


A1203 
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- 13.60% 


- 15.60% 


LiAlOs 
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[Wlflf^^lfflJ 

[ 11*111] LiA10 2 K^Slfc, 

W3B»K±fc:jK«s*t, mta««£*6^c«f-4ffiK 

mrissK»aiis.vmiBSttii* i . a in, GaNst/ 
^4*s B B B t~ i o-oMSiu nu^efcitfcjaa* 1 * 

[000 1 ] 
[0002] 

*3t«ffi t LT, Mi- f * fg B B B » G a N «> 

«I43 . 1 h n-Atfc 0 . 

uoH^JtKW^: # < & 4 £> 4 „ Mwtitli , <r ft 

£>f£pjgft<?aSS* SX7 4 -y Nt^Lfcttfi*- 13.6 

i-C, £^J3£l^*SESeMM-ft;fctf>fc:, ai 2 o 3 
S^kGaNk^ti¥S^iCl 0 nmc7)A 1 N 
4m««#l!*^t£ft4>ftT^|>„ WMMIffl. 

[0003] 

[f&BJ#8¥&LJ:oi:-f4ilSjffl] L*»U Ai z o 3 II 
i: Ga Nt^lHtcWtJii: LT A 1 N#i£(t£>ftT , Pf 

^!g^fci^£&trrtete^J£# 1 x lon-lxio 

G a A s O^f^lffi fc < * 6 * V \ 

[0 0 04] 4/^ GaN«ffMtfflV^^Sm*S B B B fO 
A 1 2 0 3 {4^-X51S9i;51V\ ZCDtztb. inaj&^MS 

ft4±?&%3-£kL fcfc*. JDjWITMk LT 
[0005]fit. *^0Jtt. JnxttfcflKifcfflEfc 



[0006] 

a i Ottp^hsiRt. &tg±iizjm.zti. Muzm 

RfiliaVffittIK 1 , A 1 N, GaNMlnNj;!) 
fcftR*»S>aMfft4slMfc< t fc— aco«^*>^ ! 5rS<SA 
iz i. xm&LZ ft, *itete(c*f L T S&Pft 4 £ i: 

iiSISHfc L i A 1 0 2 fcj&«Hg*fc2r 0 , fif^ 
&##3r2ft4o £Ofc*>, 3KKia<0«Bltcflcff^-*tt 
B B B XPi&^»A^WJ£iu S£«SS1 2StfiStt« 
1 3 fifltflfclSfttt* ^4 ± 3 K=5: 4 . 4 & . L i A 
1 0 2 XE!£y:A 1 2 O s <7)^-X®IS9 J: 
^8T&4£#>. L i A 1 0 2 {£A 1 2 O s i 0 t>$££>£> 
<, 8 61:, KfcfflFft'Wv^ Lfctf^T, ai 2 o 3 £ 

[0007] 

[«W«0H*f5JKB] OT, EIiii**iHLT*5HH^)j? 

— XI4ffi^ai*Ca|B|-flr#*f«-i t k"T4 . 
[ o o o 8 ] El l «BfffiHfcl±, *fKB3WtfflS*i«* 
^*ffl^«H 1 0«!Si: L-CTO^-TS J: 3 

[00 09 ] i^3tfl:ffl 1 0T'{±. EI 1 ^EPT^Stl. 
4^h3K ( h u ) &mkfrhWBL 1 l_h(£, affiftiiM 

1 2 tvSttS 1 3 fcj&t, &SfcLT^h3BIiSWN> K 
^f>>y7°a:^-;l' ;3 f'Sr1rt"4A 1 N, GaN, InNW» 

LTjSJfitt* 1 * OfiofflRfsaW 1 2RX/&ftm 1 3 *J 
gv«f B tt**«J;3 , *^ 9 B B ^L i A l o 2 (jar 
r L AO j tV^3. ) tcJ;^TffM$tl.TV^. 
[0010] LAO^Sil 1 (OT rLAOSil 
lj fcv^a) £fflvvfc£>li, H2t=^S*tft±afc:» a 

IN, GaN, InN«LAOCMtSS^7/7l 
*\ it^LfcA 1 2 0 3 t*f-f 4 5 ^ «y h X K) t'hS 
<^oT^47tAT-*4 0 sV^i.4k. ±!£i£ B B B X(i 
iSfs^tg^ ^gurmtfi LAO ot§^ SSS^'ffi h HSJKt 
JSroTV^i^-Cft*. ^<T>fz*b. LAOISI 1±(: 

z\<7)£ a ^^ B B B x{±^ B B B ^*w*ii/i i 2atx8SfM 1 

V^T'\ lAOiii l kcotS^fi^-ii, ai 2 o 3 » 

4 . Ltzifi-ox. ?tmmm t i a t 4 ^s^ira 
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[0011] ±fz, LAO<7VS>F^A y7°X*/l^{4 
6. 5 e VTfo&tztb. »ItIlUSl9 1nra4 

LAoisi it%ixm^t>tihMnft:<. muz 

S^HSS.V'vSttS h L v >SS t LXMz. (4A 
[0012] S/c, LAOCO^E— X^gJg(±A 1 zOgiO^E 

-xgg9 J: 9'h3v*8*C**:fctf>, LAOliA 1 2 o 3 

•c a i iO^m^^zm^ttt^xmtifzM-Tjm^h 

[00 1 3] JJLhtCioT, LAOISI lt«5X7 
CDSSI l±fcxt^^;Pjjt^U-C»J«Bri&3r l 5, 

«t 5 -5 tcfe B B B tt«©v«M*»Ji l 2(4 

iI;ft£itfWtt£* LTV^-S. lao (i 950 °cmmz 

LAOII 1 HzMz.&tl&mzJz&LAOmWll lcr> 

2RAossi izmmz&m-t&xdiiz-t&KMz 

(4, -£<7)JI£ 5 p. miALT* £ <I £: #34 U\ 
[ 0 0 1 4 ] «Sf*H/I 1 2±(c(4«M*H;i 1 

*?\-mzmmz-$& z.k&?% h ± a t&i. § , 
vSttJi 1 3^$s H B B xK^^^^»g«iiJi i 2 fcra-o 

ttofg t vmm 1 3 tjrb^T se^t***- & 9mmt> 

[0 0 1 5] «rfi, HlfcBfl^fiSidfc. SSf*ll 
I12MSttSl 3IJLAOM1 li"9*>«^«H 
TII&ffMSAT. *lffll OcOWB^^WKfcS: 
ot^So Z?)fzib. LAOfflRl KOffiUTW^Kaj 
L , L A OSS 1 1 ^STSK&V'SSffilf « 1 2 ^ 
WBSIHciidvai, ^^T^SrEpJirr5Jt*co®fiil4 

1 4(4A»r3fr& i '*Si l tASf^Sw££fi(f3r^<7)T\ 
3»«(3LAOMKl lfcAlfBjfgfc&S. 



[0016] ja±oi a (cmats*uwe«is 1 o <wm 

(4, ^^S^T^SMfflxt^^^-r;^^ (Metal 
Organic Vapor Phase Epitaxial : MO V P E ) &t,z£ 

H 3 ) k£1&frKLXfftoti&. 

[ooi7]tf, LAosti i zmmmximt 

£0L la^^ix^^MOVPEgstriES^-s. mov 
P E gBTJill^S ft&^flrasaMcis otLAOll 
1 ltfDt-r-? y^fiOM^aSrfia o M£i4\ 

tMaaseijvvcLAoaHKi 1 £^5oo°c4-eMft 

U «iir«*4H^WftJS*«lift*«ff*fi : '5. 
[0018] ol'C, b— O—y—yftfZfLtzL 
AOSSl 1 ZfSMm iWmrf) KWihLX. mizn 

{3Miznm$ j £&„ zcom. laoisi lzumtx 
i&ii&v n h 3 tfximmiz x *) mmmrn z m^m. 

ALT, mSSWtl 2*±5CL^te*>t5/imJ3Lh 
^JRWtLTJPjftti (03 (a) . . 

. M^(4\ G a £*tfffiK««« 1 2 £»jJW-S 
fcftttt, N'J^f-/^y7A (Ga (CHj) 8 : TM 

G) *qjAS*t«. A l ^^ttSEftlll 2^ 
?FM-ri»Jt^^{i. h'J^f/k7;i'5-^ (Ai (c 

H„) 3 : TMA) i/m\^tL{>. Z ^Z, I nZisttM 

mmmm 1 2 Sr^-ri»^a6fc{±. t- v^+m 

A ( I n (CH 3 ) 3 : TM I ) jfi^ASftS . 4fcs L 

AOSSl ltf5jiSEfc»jjW-4JIWWHt:±r>'C»Sr 
4. Miff. ±Jit/t=7t;b B t B B B^«^fcv^T. A 1 G 
aN(0!:J(aSl l^aS#'5 00 — 80 0°Cc7)tEH 
CC^D. Gal nNXiiA 1 I nNCOtll^OO — 8 

0 0'O75ffiB£$>6<7)* 1 '#r4 LV»<, JtJtfU V^'A<50S 
S«HS 1 2 1 & i . ^cD^ii«{4T^ S 

[0019] KSffiiia i 2comm.m. tm£* 

1 l oiftJK£±tf TJSttJ! l 3^±IEMt*«ti;-?T 
ffM-ri. (H3 (b) #EB) . rc0J:^«SSl KOiS 

=7C^ H H B<?)^^i3 V^T, A 1 G a N<7)t # 1 
1 0 0—1 00 0 o Cc7)tEllI^ft 0 , Gain 

NXliA 1 I nNcOi: &<45 0 0 — 1 0 0 O'COKHfc 

[00 20] -5?t, SS 1 1 O^JK2r^LT(f, JStt 
S 1 3±t±itf>:ISifl(:j: 0 

i 5*jbj«^-4 (H3 ( c ) #bs) . zemmmuai 

5(4, vS'ttSl 3SH^>^t^^*IS<"^*t)^t^ 
X'fo 0 , MS^J^^iB^fci^TSafcaROIils 
aWi*. c\c7)Z.o%mmt, itHl 0 t UTWitf* 

v^m^m^mu.^ixfzt^iz^tih, zcot^co 
mm 1 1 offigt . ssffitiii i 2 xxt&mm 1 3 ^ff^ 
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tf . A 1 GaNCD£#(iM£l lcr>m&&5 0 0—6 0 
OT?0>Mfflfc:*9, GalnNXIiAl InN«t^(i 
3 0 0—6 0 0°C<50(EHIl;S>-l»<7)^* U\ 
[00 2 1 ] SfflffillJl 1 5 £JKl£8L LAOM 1 1 
^\coUam^±ibX LAOIS 1 1 SrWSaSiT^ffl-T 
4. ore MKffiflBl 2fi«§^LAOlt 

i lsnrjoaatJBSLrMovpEsafc^feffioas 

n« 1 2^o^gp^^vx ? lt , a«OTg i 2m 
cvmmmz^vi-y^&b. H3 <d> iz^zti&i 

0 fc , Bras*** IfgJgRfc:* II ^Ttffiffl 1 

3(d) t=***Lfct><0«0«ffi±tmiWHt3lB»-«i. 
If J:^. 

[0022] £LL«0 i a fcfHKS*Ufc3fctBB lOt, L 
AOSI1 lM*»«Bfae ( h»/ ) **AatLfc*S£\ * 
«&l»Bl 2^3131LT^M1 3TlRJKSfi-&. ffitt 
B 1 3 T"^»'eRJK£ix.g> £ , 3tW»at= i DvSttB 

1 3 coflm^FW^ &mm § a a . ; « t # . -<m 

m 1 3(i;SBOTfg^W$iJ$^T«il^lS B B B tt**tT^ 

ot, ffiffigi 3^gptstajsns3t«^ (e-> « 

ft** "5«>#^. 3t«ffil 0 ^<SJKtif£* J: 

[0023]^, ^.mmmmxmtmm 1 0 1 Lxm 

[HI] 




[0024] 

gJg^OLAOSKt , A 1 N, GaNSt f I nNi^dC 

x v ^ . ; fact 0 . aeRfiasaaufffittMCtttcti^ 

[00 2 5] LAOli«J1*fcSf 

< , 3fSia3lfi*ffl0>AM«*ffc t-T t 4 . $ A> 

fc, LAOO^-XSSBiA 1 2 0 3 CD^~XM&9 
/JN§V^8-C$>4fc46. LAOtiA 1 2 O s J; 0 
^TfcD. £Gt;. Mtzmif^~t^\ Ltzt^X. L 
AOIJA 1 ,0 8 *ffllVfc^fcJfc^Tft^illlItt** 

[Hi ] *^BB«03teSH^HSfc®«8*«t«&Wt:^Lfc 
WHHT'fc 4 o 

[02 ] LAO (LiAlOj) &V'A 1 2 0 3 lZft-f& 
G a N , A 1 N , I n N Ztl^tlCD 5 X 7 4 -y h £ 
HitC*>4<, 

[H3 ] Hi <7)7t«ffi^»jtI^^^L^KIfffiHT"fe 

4, 

10-*1B, 11-M, 12-lSffill, 13- 



[023 





A1N 


GaN 


InN 


Ab03 


- 11.50% 


- 13.60% 


- 15.60% 


LLUO2 


0.97% 


- 1.45% 


- 3.66 % 
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[03] 



Ca) 



Y//y/y/y^ 

\\\\\\VO 



-12 
■11 
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YZZZZZZz- 



3 
12 
t 



(c) 




KWWWV 



.15 
-13 

-12 
- 11 



(d) 



# / # z j-z-r. 



VT 



15 
13 



12 
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mmmkmmw\Y2&m.<r> i ana* 



